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418 Mi M'Nab on the Autumn Tints of Trees. 

undcr-stratuiii or subsoil has been excessively dry, owing 
to the rains not being sufficient to penetrate. 

Nothing could exceed in richness the foliage of the Vir
ginian Creeper as seen in many parts of England this 
autumn, more particularly on the old College and other 
buildings at Oxford. The Ariipdopsia Veitchii and A. tri-
furcata were also gorgeous in several places, but they are 
not cultivated to the extent they justly deserve. 

November set iu with much rain, attended with high 
winds, and afterwards severe frost, which has quickly 
denuded the trees of their leaves. 

Hth December 1875.—W. B. BOYD of Ormiston, 
in the Chair. 

The following Communications were read:— 

I. Observations and Experiments on Ergot. BY A. 
STEPHEN WILSON. (Plate V.) 

The present paper does not propose any microscopic ex
amination of ergot, or of the structure of the fungus grow
ing from it. Indeed the drawings and descriptions of 
Tulasne (Annales cles Sciences Naturclles, 1853) leave little 
regarding structure to he added. The fault of Tulasne's 
drawings is, that they are too fine. He has made a neater 
job of the Claviceps than Nature has done. For example, 
his vertical section of the hymenium shows a symmetrical 
arrangement of conceptacles all round ; but as these con-
ceptacles are scattered irregularly over the head, no section 
can cut them all through the centres at equal distances 
apart. The section of the head, either vertical or hori
zontal, is as in fig. 3. 

What is here intended is simply to set down such facts 
in the life-history of ergot as seem to hold true in the 
locality in which they were observed. 

In those parts of Aberdeen and Kincardine shires here 
Wferred to, about twenty of the grasses are usually ergo-
Ssed. (See Appendix No. 1). In what way ergot lias 
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Mr A. S. Wilson's Observations on Ergot. 419 

,mo to bo pocnilly associated with Rye, I do not know , 
at the present time, in the places named, ergot is ilcaily 
as rare upon Rye as upon Barley. Year after year, I have 
searched fields of Rye, without finding more than a very 
few spurs; some fields yielding none. The first ergot 
found by me on Rye was on a plant of twenty-four stems 
in the garden, at a great distance from any poiut which 

1. Claviceps seen in plan, a ripe ; b unripe. 
2. Transverse sec. through centre of conceptacles. a ripe ; b unripe. 
3. Vertical section through conceptacles. a ripe ; 6 unripo. 

had ever been known to bear Rye ; the strong probability 
thus being that it was produced from the Claviceps of some 
of the common grasses. 

But if in remote times, or in other localities, or other 
countries, ergot is or was much more prevalent on Rye than 
in the places named, certain conditions must be different. 
Are these conditions botanical, agricultural, or meteoric ? 
In June last, the Canterbury Agricultural Association of 
New Zealand offered a prize of twenty guineas " for the 
bebt essay on the recent appearance of ergot in Rye and 
other grasses, and on the best mode of i n v e n t i n g and 
curing the disease." Probably the ergot ha-, been carried 
with gra_3 or R \e seed to New ZeaL I d, and has there found 

D
ow

nl
oa

de
d 

by
 [

M
on

as
h 

U
ni

ve
rs

ity
 L

ib
ra

ry
] 

at
 1

1:
27

 0
5 

Fe
br

ua
ry

 2
01

5 



420 Mr A S. Wilson's Observations on Ergot. 

conditions favourable to its growth and multiplication. 
What these may he will be considered below. 

GRASSES .MOST SUBJECT TO ERGOT. 

The grasses which are most liable to ergot are the 
Floating Meadow-grass (Cfiyceria Jltiitatis, R. Br.), the 
common Rye-grass (Lol'mmperenne, L.), the Cat's-tail grass 
(Phleuin protease, L.), Soft-grass (Holeus mollis, L.), Ver
nal-grass (Anthoxan/Jvum odoratum, L.), and some others. 
Glycerin fiuitans grows mostly in the sides of ditches, or in 
wet patches of untillcd meadow ground. In places of this 
sort I have found it covered with ergot. But the notion, 
sometimes expressed, that ergot is caused by damp, is seen 
to have no foundation by finding Gbjceriaflxdtans in recently 
cut ditches, to which ergot has not yet been conveyed, 
wholly free from ergot. Places which are affected in one 
season are more affected the following season than other 
spots in the same district. I have seen this grass thickly 
ergotised at one end of a ditch, and wholly free at the 
other, not 100 yards apart. 

The common Rye-grass (Loliwn perenne) is ergotised in 
all situations—in waste corners of fields, on public roads, 
and on dry or damp arable land. I have found it in great 
abundance on the green sides of roads. In such situations 
it appears that the florets of this grass are much exposed 
to the floating spores. The Rye-grass of the hay crops is 
never effected in the least, simply because it is past flower
ing before the Claviceps is ripe. 

I have found the Cat's-tail-grass(P/i?CK)«_p>'a/cn5e)much 
ergotised along the margin of the River Don. In cases 
where the spikes have been bent down to near the ground 
ergotising is most severe, showing apparently that the 
spores are most uumerous in the lowest stratum of the air; 
indeed, it is a fact in all cases that the nearer the spike or 
panicle is to the surface of the ground, the more it is ergo
tised. This may partly explain the greater prevalence of 
ergot on the short-strawed Continental Rye. 

The Vernal-grass (Anthoxanthvm odoratum) is most 
ergotised in shady places, in woods, or in the north border 
°f woods. 

The Mat-grass (Nardus slricla) is ergotised in woods, 
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Mr A. S. Wilson's Olscvralions on Ergot. 421 

and also on open licathy moors, where no shadow falls 
upon it. 

The Soft-grasses (Holcas moll is and lanatus) are crgotised 
everywhere, but to the greatest extent amongst rank grass 
in places somewhat shady. 

The Reed Canary-grass (rhahris arundinacea, L.) I have 
found crgotised only by the edge of the Don. 

Wheat and Barley are very rarely crgotised, and on none 
of the cultivated Oats (Avcna saliva, L.), or the wild Oats 
(A. falua, L.), or the bristle-pointed Oats (A. strigosa, 
Schr.), or the Fly Oat (A. sterilis, L.), have I ever seen a 
single case of ergot. The Dog's-tail-grass (Cynosurus cris-
lafvs, L.) has never afforded a case of ergot in the localities 
observed, though it abounds and is mixed up with grasses 
much crgotised. Various species of Bromus are also proof 
against the ergot spore. Mr Carruthers mentions (Journal 
of the Royal Agricultural Society of England, vol. x., part 
ii., 1874) amongst the grasses most subject to ergot, Bromus 
secalinus, L.; B.mollis, L . ; B. pralensis, Ehr., but without 
stating the locality where those grasses are affected. This 
is a point which deserves to be looked into, since if a grass 
—whether Bromus, Dog's-tail, or cereal Rye—is ergotised 
in one country, and not in another, some important fact 
will come out in the explanation. 

RELATION TO SEASON. 

The time of the year at which the grasses begin to be 
ergotised depends on the time at which the Claviceps is 
ripe. On May 25, 1874, I found a great many spurs of 
Glyccria fluilaiis in the sides of a half-dry ditch, below 
decaying grass. At that time scarcely any of them had 
begun to produce the fungus ; but, laid on a damp -cloth 
between two plates, they nearly all in a few days began to 
show signs of growth, and in a fortnight were covered with 
beautiful specimens. On June 9, I examined the same 
ditch, and nearly all the ergots I found had fungi upon 
them in an early 6tage of growth ; the weather having 
been \ery diy, and apparently supplying too little moisture 
foi vigorous growing. A few ergots of II h us mollis found 
at another place at the same time had also the young fungi 
b ginning to make prugre^ Bj June 27, the fungi 
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122 Mr \ R Wilson 01 sc~vatiovs on Eujot. 

in tin. ditdi had undo con sidci able advance Some of them 
were ntaily ripe, with stems of half-in-inch in length, but 
most were not nearly so far advanced. A month later, on 
July 25, they had attained their final size, some being 
upwards of an inch in length. The grass beside them was 
in flower, with some of the florets ergotised. On June 24, 
1875, the fungus in the saino ditch was more than an inch 
in length, but although the grass was then in flower none 
of the florets seemed to be yet attacked. 

It would, therefoie, appear that in the north-east of 
Scotland crgotising begins after the middle of June. The 
latest case of ergot in an early stage which I have noticed, 
was the middle of September. But the fact that the arti
ficial application of moisture brought the Claviceps to 
maturity, shows that wheu the caily part of the summer is 
damp and warm, ergotising may take place sooner than 
when it is dry. 

It is almost invariably the case that ergotised spikes or 
panicles have flowered late. None of the spikes of the 
Vernal-grass which come up early are ergotised; no spores 
are floating abroad when they are flowering. As already 
noticed, the hay crops are past flowering before the sporing 
season has begun ; but the spikes of Lolium perenne which 
come up late, and stand solitary or in little groups in field 
or road, are sure to fall victims. 

To what cause the greater prevalence of ergot on cereal 
Rye in some parts of the Continent is attributable is a 
question quite within reach of observation. Tulasne 
observes that in 1S52 it was easy to collect at Beaumont-
sur-Oise and in the vicinity of Paris and Versailles, abund
ance of ergotised grasses, the ergots of each of them in all 
states of development in the middle of summer; which 
would seem to show that, in France, the time when the 
Claviceps lipeus holds a different relation to the season 
from that which it holds in Scotland. In Scotland no 
ergot is to be found on the grasses so early as the middle 
of summer. The greater prevalence of ergot on Kye in 
France is probably to be thus explained—by the earlier 
Maturity of the Cla\iceps ; it must there be ripe while the 
Rye is blossoming, which is only the case to a small extent 
01 Scotland. If the Bye in Scotland opened for fertilisa-
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Mr A. S. Wilson's Observations on Ergot. 423 

tion a fortnight later than it usually does, or if the ergot 
fungus was ripe a fortnight earlier, more ergot would grow 
upon Scots Rye. It is not certain that in the old husban
dry of this country the cereals fertilised at a later period 
than they do at present. In Tusser's time Rye began to 
be 60wn in September, but it was also sown in several of 
the following months, while Barley was sown as late as 
May ; but autumn and spring-sown Rye flower about the 
same time, unless where the spring sowing has been late. 
But it is certain that in the old husbandry the quantity of 
grasses which infested the corn lands was much greater 
than it is now. Under June Tusser advises:— 

" Now down with the grass upon headlands about. 
That groweth in shadow so rank and so stout; 
But grass upon headlands of Barley and Pease, 
When harvest is ended, go mow if you please." 

And when all the appliances of modern tillage have not 
hceu able to extirpate Couch-grass (Triticinn rcpens) and 
Oat grass (Arrhenatherum avcnaceum),we may be sure that 
these and other grasses laid claim to a large proportion of 
the old corn lands. The Oat-grass is one of those most 
subject to ergot. The large area of uncultivated borders 
and waste pasture land in early times also afforded greater 
facilities for the undisturbed growth of the Claviceps, while 
the want of drainage afforded that half-dry, half-damp bed 
most favourable to the growth of this fungus. 

Now, one question here is, which circumstance is it 
which is favourable to the recent growth of ergot in New 
Zealand, and which is it that favours its growth on the 
Continent ? 

One point seems certain, and affords a starting-ground 
for inquiry—wherever ergot is prevalent on any grass, 
there that grass fertilises simultaneously with the dissemi
nation of the spores of the ergot fungus. If a climate 
somewhat warmer than that of Scotland brings the sporing 
of the ergot fungus and the flowering of cereal Rye into 
necessary contemporauiety, there is probably no cure in 
that place for ergot upon the Rye. Since, if in Scotland, 
where cultivation has trained the land and laid hold of the 
waste places, there is still a great deal of ergot on the 
forage grasses, and latches of wild grasaes sufficient for 
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424 Mr A. S. Wilson's Obsevrutions on Ergot. 

nurseries; much more are there nurseries and damp, un
cultivated grass lands in countries of a less advanced 
agriculture. The ploughing down of grass lands every few 
years in the course of rotation buries a great deal of ergot, 
which is thus entirely destroyed. Where land is per
manently in pasture, and the grasses of a kind which throw 
up seed-bearing spikes, the ergot has full opportunity of 
multiplying. 

We thus get some glimpse of the reason why the disease 
called ergotism was more prevalent in former states of 
agriculture than in the preseut state. 

In Mr Carruthers' paper referred to, allusion is made to 
the differences of opinion which exist in regard to the kind 
of season most productive of ergot. " Edward Carroll, 
observing iu Ireland, says ergot is more frequent in dry 
than in wet seasons;" on which Mr Carruthers observes, 
that this reversing of English and Continental experience 
is probably due to the normally moist atmosphere of 
Ireland. I have found ergot more prevalent in Aberdeen-
shire in a dry season than in the following wet 6easom 
The times are noted above at which the fungus is usually 
ripe. A certain amount of moisture is required while the 
fungus is growing, in order to bring it to maturity at a 
certain date. If this moisture is defective, the date of 
maturity will be retarded; but now when the fungus is 
ripe, and the mouths of the conceptacles have risen above 
the. general surface, the question whether wet or dry 
weather is favourable to further processes depends alto
gether on the charactor of the spores, and the agencies-by 
which they are scattered. 

The hymenium of a Claviceps from the ergot of Glyceria 
fluitans, of one-twentieth of an inch in diameter, contains 
about 3000 conceptacles, or bladder-form sacs of needle-
shaped spores. Before the fungus is ripe the surface of the 
head is smooth, but as it ripens each conceptacle rises in a 
projection above the surface a height equal to the breadth 
of that part of it which appears- as- a brown papilla. This 
breadth is about 0018 of an inch, while the distance 
between the papilla; is about -003 of an inch. The spores 
of this fungus seem in general to consist of but one long 
cell, though sometimes they are septate. Sometimes they 
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Mr A. S. Wilson's Observations on Ergot. 425 

are 0075 of an inch in length, but for the most part only 
about -0046 of an inch. The length is about eighty times 
the diameter. 

MODE OF DISSEMINATION. 

Some of the modes of the dissemination of spores are 
noticed in Cooke and Berkeley's recent work on Fungi 
(ch. vi.). The mode peculiar to the present spore, and 
perhaps to others of the same character, seems to differ a 
little from any of these. 

It might be inferred that a spore which comes in contact 
with a grass floret, raised from 1 foot to 5 feet above the 
ground, cannot be conveyed by water or rain. But a direct 
observation is generally better than an inference. 

I placed a large number of ergots, with many ripe fungi 
growing upon them, in a clear bottle, on a piece of wet 
cloth, and held them up in the bright sunshine. Very 
soon a conceptacle here and there began to deliver a 
shower of arrows right out into the air. Placing a black 
background to the bottle, the flights of bright needles could 
easily be seen with the naked eye, coursing through the 
bottle like shoals of minnows in a clear pool ; now to the 
right, now to the left, then upwards or downwards, as if 
under the influence of forces different from any air eddies 
which might be supposed to be moving in the corked 
bottle. I t is most probable, however, that currents of 
vapour were being raised from the wet cloth, and giving 
the variety of motions. When the heads became dry the 
discharge of spores ceased. "With an eye-glass they could 
be more closely watched. Some darted, or were shot out 
with great rapidity; but after a time, on a papilla here and 
there, the spores merely wriggled out and fell over on the 
surface. The process went on for hours, and, from the 
large number of ergots enclosed, was ready to show itself 
"gain for several days. 

What the cause of projection may be is conjectural. 
The conceptacles and the papillaj seem to be filled with a 
brown jelly. Now, the rising of these papillae from a 
1 reviously flat surface shows that a growth is going on, and 
a consequent pressure increasing in intensity. So that 
when the ripe heads are exposed to a certain heat, the 
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•120 Mr V. S. Wilson's Observations on Ergot. 

tension is brought to a crisis, and the spores are projected 
by clastic pressure. Necessarily when this pressure begins 
to abate by the relief consequent on a continuous discharge, 
the spores are not acted upon by so great a force as at first, 
and this seems to explain why the last spores, instead of 
being shot into the air, are merely pushed slowly to the 
surface and fall over. Indeed, it is almost certain that a 
good many spores are never ejected at all, but perish with 
the decaying fungus. 

There is a certain analogy between the discharge of these 
spores and the discharge of the pollen in grasses. In both 
cases the first discharge appears to result from an internal 
pressure producing sudden rupture. 

RELATION TO CLIMATE. 

It will now be seen that as the spores which produce 
ergot arc thrown out copiously in bright, warm weather, 
and are carried by the air, lifted up from the damp places 
where they grow, by atmospheric motions caused by ascend
ing vapour, a dry season at the time of sporing is favour
able to the production of ergot. Damp weather is neces
sary for the ripening of the Claviceps, and dry weather for 
the dissemination of the spores. But a whole season is 
not involved; a bright day now and then, while the grasses 
are opening and these spbteri sporing, is sufficient for the 
production of ergot. The notion that a wet season is requi
site to the development of ergot has perhaps usually con
tained the implication that ergot is a disease, or a kind of 
rotting of the grass ovary. It is neither the one nor the 
other, but the first form of a parasitic plant. 

That there may be a large crop of ergot in any year, it 
is necessary that a considerable quantity of ergot should 
retain its vitality from the previous autumn; but, although 
in July and August there may be numerous 6pores in the 
atmosphere, yet, if the season has not been sufficiently 
damp to make the grasses tiller and throw up late spikes, 
there will be fewer florets to be ergoti6ed. A season which 
ia at once favourable to the Claviceps, and to the produc
tion of late-flowering grasses is, in this country, demanded 
for the largest development of ergot; but the quantity of 
ergot which may be gathered almost any autumn on the 
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Mi A. S Wilson's Observations on Ergot. 427 

various grasses in Scotland, would probably be equal to tlie 
liorne demand. The smaller ergots are more compact and 
less fractured than those of cereal Rye, and contain fewer 
of the eggs of flies, and would probably better preserve 
whatever qualities they possess. If these smaller ergots 
have not been tested in medical practice, they seem to be 
worth a trial. 

VARIOUS FORMS OF ERGOT. 

The form and size of the ergot of each grass are peculiar 
to that grass. I t would be easy to tell that this ergot grew 
upon Nardus stricta, and that upon Anthoxanthum. The 
heavier spurs on Rye weigh from 3 to 5 grains, coming up 
to ten times the weight of the Rye kernel. But many 
ergots on Rye and other grasses do not project beyond the 
pales, nor show themselves to a cursory inspection. The 
weight of a kernel of Vernal-grass is "Oil of a grain. The 
weight of the ergot of this grass is sometimes, even when 
very dry, -4 of a grain, or 36 times the weight of the kernel. 
The seed of Glyccria Jluilans weighs '036 of a grain, while 
its ergot will sometimes weigh 1*02 grains, being 28$ times 
the weight of the ripe seed. On Poa pratensis the ergot is 
about one-hundredth of a grain in weight. See PI. V. 

MODE OF ACTION. 
The ergotising of a grass floret takes place at or a little 

after the time of fertilising. It has been stated that the 
ergot often carries on its apex a cap formed of the agglu
tinated anthers and stigmas. This would imply that ergo
tising may take place before fertilising; because the moment 
that fertilisation takes place, the anthers, are pushed up by 
the filaments beyond the possibility of ever being involved 
in the ergot. The filaments are uscally longer than ever 
the ergot grows, and the anthers are usually broken off 
before the ergot emerges from between the pales. That 
the stigmas are sometimes involved there can be no doubt, 
but I have never seen a case in which the anthers were 
retained. In many cases there is a contracted gray point 
on the mature ergot, having the appearance of agglutinated 
anthers; but if these ergots are observed at an early stage 
when they are only just coming from between the pales, 

TR*.V8. DOT. 80C VOL. XII. 2 K 
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12.S Mi \. S. Wils, HV Oh* , v ti,o, s on Ergot 

and ai • still a soft \ hite mass, nothing lil-e anth rs of 
stigma* pi >j. ct from the apex. The contracted points 
Snivel up, appaiently because they are not fully injected 
with speimatia. 

Soon after the spore has planted itself in whatever part 
of the floret it selects or falls on, the glitter of a fluid on 
the paks points out where the young ergot is in deadly 
conflict with the living cells of the ovule. Gradually the 
fluid increases to a drop and a " blob." At the bottom of 
this blob a deposit of spcrraatia accumulates, exuded from 
the growing ergot. But it seems a mistake to suppose that 
the fluid also is exuded from the ergot. The quantity is so 
large and continuous that absorption from the air seems 
the hue explanation. 

ON AKTIFICIAL EKGOTISINO. 

Some spikes of newly flowered Eye were inserted and 
turned round and round in a test tube containing many 
ripe heads fioin the ergot of Gljicria Jluitant. Probably 
thus inoculated m a few days drops begin to appear. The 
eais were then tied to a stake and insetted in a clear bottle, 
through the neck, with the bottom parti) out. This pro
tected the ears from wind and rain, and so allowed the 
drops to attain their full size before being carried down by 
gravity. They were collected, however, every morning 
with a dropping tube and put into a small phial. 

I t is stated by Mr Canuthers that the striking of one 
ergoted ear in the early stage upon another will communi
cate the disease, and that this has been experimentally 
tested by Bonorden and confirmed by Eoze. In this opera
tion I have not j e t been successful; although carrying part 
of a drop to newly feitilised flowers none of them were 
ergotised. If the matter of these drops is capable of pro
ducing ergot, why does it often happen that a single floret 
on the upper part of a spike is alone ergotised, the drop 
running down producing no effect on the lower florets? 

Still, I am not in a position to deny that the granule in 
these drops may be a vital spermatium. The drops on the 
spikes of Rye in my bottle were persistently visited by 
about six species of Diptera, for which they seemed to have 
a great attraction, the strong smell of these drops bringing 
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Mr A. S. Wilson's Observations on Ergot. 429 

(lies I had never observed in the place before. Other two 
spikes of Rye close beside, but not ill the bottle, now showed 
drops upon them. Perhaps it is possible those had been 
inoculated by the flies. I t would be altogether unwarranted 
to affirm that spermatia carried by the flics produced ergot. 
All that is yet certain is that the flies went constantly in 
at the neck of the bottle, or at the openings of the paper 
which covered the broken bottom, and sucked or drank 
part of the fluid on the ears. Three Barley florets which I 
had ergotised by applying the spores of the Claviceps of 
Olyceria fluitans, and which stood in the house in pots, were 
also, when in the fluid stage, constantly visited by the 
house-fly. During this t ime a fly fell dead on the paper 
before me, and others I found dead about the windows. I 
do not know that they died from the ergot fluid, I only 
know that they drank it. A question is thus opened bear
ing upon the effects of fungi on flies. 

Two of the florets of Barley which were probably ergot
ised artificially, produced large spurs, while one which 
showed the drop for six or eight days seemed to have 
simply been killed without producing an ergot—suggest ing 
the notion tha t possibly the production of an ergot requires 
a certain amount of growth in the grass embryo to give it 
that start which shall eventuate in a complete ergot. None 
of the spurs on the Eye in the bottle was of large size, 
although the blobs of fluid were enormous and renewed 
night after n igh t as they were removed. Perhaps the 
removal of these every morning was inimical to the growth 
of the ergot. In various florets which produced drops, 
no ergot followed. 

Several methods of producing ergot were tried. Li t t le 
bits of the ripe heads of the fungus were placed on newly-
opened florets. In two cases these killed the ovule, produc
ing red drops but no ergot. In other cases the young 
embryo was thus killed without producing any drop or any 
irgot. Various Whea t embry s were killed, but no ergot 
11 luced. Probal ly the quiuti ty i f spores was too great, or 
tl e n t t i n g o f bits of the f u n g i , ntcrf red with the expected 

suit. I bcl ie\e I m cc 1 1 in rgotisii g half a dozen 
" rets of Olyceria fluitans ith _ lores from its own Clavi
er*) on an isolated tuft, and on which there had not before 
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130 "Mi A. S. WiNi.u'h Ubsa VIIlions on, Ergot. 

been any ei^ot. Many floicts weic tried with tlio sper-
matia from the drops, and although in this case one can be 
quite sure that tho granules are actually applied to the 
floret, no ergot was thus produced. Reserve is prudent in 
any assertion of artificial inoculation. I do not know in 
any case how certainty can be attained, that a floret which 
lias hail spores applied to it may not also have been natu
rally acted upon by sporules from the air. The gray matter 
or spermatia which exudes from the young ergot and runs 
down the spike, seems to give rise to -fungi of the mould 
tribe; but I have not seen a case where it thus produced 
ergot. 

In order to grow the C'laviceps, the ergots may either 
be thrown upon earth in a saucer and half covered with 
withered leaves, watering occasionally, or be placed on a 
damp cloth between plates. Some of them will soon get 
covered with mould, and will never produce the Claviceps. 
Perhaps these are dead, for others close beside them will 
remain untouched by mould, black and shining, till they 
burst into a crop of the true fungus. 

Is THERE MORE THAN ONE SPECIES? 

But the identity of ergot, says Berkeley {Introduction 
to Cryptogamic Botany, p. 282), with Cordyceps has been 
called in question by Cesati, because two species occur 
occasionally on the same kind of ergot, in deprecation of 
which, says Berkeley, it is very possible that the 6ame 
grass may be ergottcd by more than one Cordyceps; and 
even should a single ergot be found to produce two species 
at once, it is possible that the sporidia of the two species 
may have concurred in its production. The writer and 
others have submitted to Mr Berkeley ergots with the Cla
viceps upon them, which he has found to be of the species 
not usually growing on these ergots—purpurea where it 
should have been microccphala, and the converse. The 
truth seems to be that there is only one species of ergot 
fungus. Tulasne's definition of purpttrea includes a villous 
base. An ergot of Oat-grass is before me in which two 
6tipes beside each other are very hairy at the base, while 
five others on the same spur are entirely without hairs. 
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Mr A. S. Wilson's Observations on Ergot, 431 

GllOWTH OF THE FUNGUS. 
All tlirongh the winter below the rotting grass on which 

they grew, the ergots lie black and free flora mould, subject 
lily to ants and otlier unpoisonable enemies, which scoop 

iut cavities in them or bore boles through them. Swarms 
of black ants I have seen visiting the ergot while it still 
remained on the grass. The least bit of an ergot will pro
duce a fungus. The first sign of vitality is the rupturing 
of the black cuticle of the ergot. Generally the half-formed 
head pushes aside the black skin and shows its whitish 
purple above the surface. The fungi grow out from all 
tides of an ergot, while the number which one ergot may 
produce is indefinite. Sometimes only one is produced; 
sometimes two, three, four, or other numbers. A home
grown Eye ergot produced twenty-three, all from one side 
— t h e upper side as it lay on the surface of the damp earth. 
In growing, these thin-stalked fungi incline towards the 
light, perceiving very well through a plate on which hand 
the window lies. The stems are of all lengths up to rather 
more than an inch and a-half. Tulasne seems to have 
attained only a length of from 15 to 25 mil l imetres; some 
of mine have been 40 millimetres, and frequently they are 
longer and thicker on the ergot of Gbjccria Jluiians than 
on that of cereal Rye . Sometimes an amorphous mass 
grows up without stalk or head; sometimes the base 
»f the stalk is villous, and sometimes hare on the same 
ergot. For the most par t they grow .solitary; sometimes 
two or three come out near each other, but the connection 
bcems merely local. Certain points in the mass of mycelium 
composing the ergot are more vital than others, and at these 
points growth takes place, and probably withdraws vegeta
tive force from points immediately around it. The fungi 
are of various sizes on the same ergot. The stipe is some
times ^ o f an iuch in diameter, and sometimes half as much 
or less. The heads where twenty-three grew together were 
about -jl,, of an inch in diameter, and the stems about half 
as much. I have grown the Claviceps on the ergots of 
eleven species of grass (see appendix) , and the most delicate 
of them is tha t on Aira ccespitosa; the head being y ^ g 
and the stem x J ^ of an inch in diameter, and rather less 
«l in half an inch in length. See PI . V. 
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132 Mr A. S. Wilson's Ob crvn/ions on Ergof. 

L (..king at hunched* of them giowii g naturally in the 
sides of a ditch, it is seen that various shades of colour 
characterise them; apparently referable to age and ex
posure to light. The Claviceps which grows in a hole is 
less ruddy than that which grows from the ergot of the 
same grass on a ledge having less moisture and more light. 

If, as some have conjectured, the spores were carried up 
the plant with the sap, no obvious reason exists why Wheat 
and Barley, which are ergotisable grasses, should not every
where be as frequently ergotised as cereal Rye. But if the 
spore attacks the floret from the atmospheie, then the cha
racter of the floret will be a determining element in the 
frequency of inoculation. 

RELATION TO STRUCTURE OF FLOWER. 

The structure of many grass florets and their mode of 
fertilisation render them especially liable to the floating 
spores of the ergot fungus. When a Rye floret opens for 
fertilisation, the feathery styles are thrown outside the 
pales on both hands, and are seldom retracted, while in 
many cases the pales remain slightly ajar after fertilisation 
has taken place. I t is the same with many other grasses— 
some do not close again after opening for several hours, and 
in many the feathery stigmas remain permanently exposed 
till they wither off. In Vernal-grass the mode of ferti
lisation is peculiar; this grass (in the locality always re
ferred to) never opens out its pales at all, the stigma is 
exposed before the corresponding anthers, and these anthers 
are pushed out from between the points of the closed pales. 
The part, therefore, of this highly ergotisable floret which is 
attacked would appear to be the upper end of the stigma 
or the styles. I have observed a very small fly, like the 
saw-ily, in great numbers, pushing out and in between the 
close pales of this grass, and it is possible that spores may 
be thus conveyed to the ovary. The pales of Glyceria 
fluitans open wide for fertilisation, while the feathery 
styles spread out on both sides. It is the same with others 
of the more ergotisable grasses. 

In the Wheats, again, and in most of the Barleys, the 
florets are open for a very short time, and to a very slight 
extent while the feathers are scaicely ever exposed outside 
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Mr -\- S. Wilson's Observation* on Ergot. 433 

the [mlea to the flying enemy. These grasses fertilise 
lh<in-,clvc-t, and immediately shut their doors to intruders. 
It can hardly be, however, that mere mechanical exposure 
to the spores is all the explanation, because the exposure 
of the cultivated and wild Oats presents an open floret 
hanging downwards as if ready (o he entered by any spores 
which may be rising on an eddy of vapour beneath them, 
and yet none of the Oats is ever ergotised; still, there ia 
reason to suppose that greater mechanical exposure is a 
large part of the explanation of greater liability to ergot. 
The species of Bromus which grow here, open very little 
for fertilisation, and soon close very tightly, and are never 
ergotised. 

EFFECTS PRODUCED BY THE ERGOT. 

The question of the effects of ergot upon cattle docs not 
fall to be here considered; besides, not a single fact bearing 
upon it has fallen under my notice. 

But another question suggests itself: What is the effect 
of ergot upon grasses? Of course, one immediate effect is, 
to prevent the growth and ripening of a certain proportion 
of the seeds, and thus to hinder the seminal propagation of 
the plant; but it is a fact that the ripening of the seeds 
and culms of the cereal grasses tends to make these grasses 
more strictly animal. They are not absolutely annual, even 
when a few spikes on a stool are fully ripened, but grow 
occasionally, producing ripe spikes from the same stool for 
two or three years. Now, if before Rye was cultivated, it 
was so closely ergotised as to prevent all but a few seeds 
from maturiug, the plant may at that time have been -a 
perennial grass; and the present effect of ergot on the 
grasses may be, while diminishing their seed-bearing capa
city, to give a longer term of duration to the roots and 
lower nodes, than if all the seeds were allowed to exhaust 
the plant by going to maturity. Probably the balance of 
the natural grasses is somewhat different from what it 
would be were there no ergot. The Vernal-grass, which 
is highly erto« tiyil lc, i» 11 limps encroached upon by the 
Crested D ,^\-tail, which is not ergotised at all; or, if the 
ergot c userxes \itahty in the lower nodes, the Vernal-
QIA-S may thus lu l l ita . wn. 
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4 3 4 M r A. & W i l on 's Observations on Ergot. 

APPENDIX. 

No. 1. List of Ergotiscd grasses referred to. 

1. Wheat . Triticum sativuin, L. 
2. Wheat-giass. T. repens, L. 
3 . Eye. Secale cereule, Willd. 

Eye. Secale create, artificially ergotiscd. 
4. Bailey. Hordeum distichum, L. 

Bailey. Hordeum distichum, artificially ergotised. 
5. Vernal-grass. Anthoxanthnm odoratum, L. 
6. Mat-grass. Nardus stricta, L. 
7. Foxtail-grass. Alopecurus pratensis, L. 
8. Eced Canary-grass. Phalaris arandinacca, L . 
9. Catstail-grass. Phleum pruknse, L. 

10. Tuify Ilair-grOSS. Aira cas/iitosa, L. 
11 . Waved Hair-grass. Aira flexuosa, L. 
12. Creeping Soft-gi ass. IJolcus moUis, L 
13 . Meadow Soft-grass, Holcus lanatus, L. 
14. Oat-grass. Arrhcnathcrum avinaceum, Beauv. 
15. Smooth Meadow-gra'ss. Poa jn atensis, L. 
16. Annual Meadow-grass. Poa annua, L. 
17 . Floating Sweet-grass. Glyceria fttdtans, B , Br. 
18. Cocksfoot-grass. Dactylis glomcrata, 1* 
19. Tall Fcscue-giass. Ftstuca elatior, L. 
20. Meadow Fescue-grass. Fct/iica pratensis, Hudson. 
2 1 . Eye-grass. Loiium pcrenne, L. 
22. Darnel-grass. Loiium temulentum, L. 

No 2. Grasses referred to on the Ergots of which the Clavicejx tun 
been Grown. See PI. V. 

AVheat-grass. Triticum repens, L. 
Eye. Secale ctrcale, Willd. (twenty-three fungi on one spur). 
Vernal grass. Anthoxanthum odoratum, L . 
Mat-grass. Nardus stricta, L . 
Turfy Hair-grass. Aira caspitosa, I* 
Creeping Soft-grass. Holcus mollis (also found growing naturally, 

1874) . 
Oat-grass. Arrhenatherum aocnaceum, Hud. 
Floating Sweet-grass. Ghjceria ftuitans, E . Br. (also gathered 

growing naturally in great numbers in 1874 and 1875). 
Cocksfoot-grass. Dactylis glomerata. L 
Tall Fescue-grass. Fotuca elatior, F. yigantea (?), L. 
Eye-grass. Loiium perenne, L. 
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